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Since direct carcass evaluation of breeding stock is 
not possible, selection for carcass characteristics must be 
done by one or a combination of the following indirect 
methods : {l) Appraisal of the carcass characteristics of 
the relatives of an individual, and (2) appraisal of the 
characteristics of the live anina 1 which are indicative of 
carcass merit, 
Slaughter test information on relatives has been util­
ized effectively to select swine in Denmark. However, the 
use of progeny test information increases generation inter­
val, is usually expensive, and would be quite laborious to 
apply throughout the swine industry in the "united States, 
The same considerations, except for increasing generation 
interval, apply when selections are made on the basis of 
carcass characteristics of collateral relatives. With this 
latter method, selection differentials would be decreased 
because the number of animals from which selections could be 
made would be reduced since some animals would necessarily 
have to be slaughtered. 
Early investigations of live animal measurements in­
cluded age at slaughter, rate of gain, visual scores, and 
body measurements ; these measurements were lowly related to 
? 
carcass characteristics. Hecently, Hazel and Kline {19 52) 
renewed interest in live animal measurements &%ong research 
workers by reportinr that measurements of backfat thickness 
on live pigs *.vere highly correlated v;ith some carcass char­
acteristics. numerous investigators have since studied cor­
relations between probe measurements of beckfet thickness 
and carcass characteristics. li;one, prior to the present 
study, have attempted to measure muscle thickness directly 
on live pigs. 
The main purpose of this study was to examine relation­
ships between carcass characteristics and probe measurements 
of muscle thickness over the supraspinous fossa of the 
scapula and over the shaft of the ilium on live pigs. Other 
live animal measurements, not studied previously, were cir­
cumference of jowl and probe measurements of fatness at the 
sites of the measurements of muscle thickness, -he inclusion 
of the live animal measurements — age at slaughter, condi­
tion score, body measurements, and probe measurements of 
backfat thickness — permitted comparisons among m any meas­
urements as indicators of carcass characteristics. Carcass 
characteristics were percent lean cuts, percent fat cuts, 
loin eye area at the tenth and at the last rib., backfat meas­
urements, and length. Comparisons between live animal meas­
urements ana carcass measurements as indicators of the car-
ass characteristics. nercent lean cuts and Dercent fat cuts 
ere also made. 
REVIEW 0? LITERATURE 
Scoring 
Live hog scores have generally had low relationships 
with carcass characteristics. Phillips et aJL. (1939) re­
ported. correlations between live animal scores and percentage 
yield of individual carcass cuts; none of which seemed large 
enough to be very important from a practical standpoint. The 
scoring committee was more successful in detecting differences 
in carcass length, .61 being the correlation between the body 
length score and carcass length. Bogart et al. (1940a) re­
ported that scores were of little value for predicting yields 
of hams and shoulders. Bogart et al. (1940b) found a correl­
ation of .37 between total live score and total carcass score. 
Trrilliaan and Krider (1943) in a study involving 214 pigs 
of different breeds and breed crosses found a correlation of 
.42 between condition as determined by visual observations of 
the live hog and thickness of backfat. These workers found 
no correlation between firmness, as determined by handling, 
and thickness of backfat. 
Bratzler and Margerum (1953) reported correlations be­
tween three experienced judgesT estimates of body length, 
backfat and yield of preferred cuts and the actual respective 
measurements of 265 hogs of several breed and crossbred 
classifications in the weight range 201-220 pounds. The 
correlations between judgesT estimates of body length and 
actual carcass length were 0.39, 0.42, and 0.29. Correla­
tions between backfat thickness scores and the actual car­
cass backfat thickness were .42, .42, and .50. The correla­
tions between estimates of the yield of preferred cuts and 
the actual yield of preferred cuts were low, being -.08, .13 
and .22. Preferred cuts are the bellies and the closely 
trimmed hams, Boston butts, picnics and loins. These cuts 
are also called prisai cuts. Yield of these cuts is usually 
computed as a percent of the shrunk live weight, although 
some workers compute their yield as a percent of the chilled 
carcass weight. 
Age 
Predeen (1955) related age at 200 pounds live weight to 
carcass characteristics of Canadian Yorkshires fed at govern­
ment testing stations. Correlations computed within provinces 
and years with 6794 degrees of freedom between age at 200 
pounds live weight and carcass characteristics were as follows 
Length -.102; shoulder fat, -.008; backfat, -.080; loin fat, 
-.025; percent ham, .089; percent shoulder, .093; and loin 
area, ,058. 
Other workers have measured the relationship between av­
erage daily gain during a test period and several carcass char 
acteristics. Lush C1956} found correlations between daily 
c 
gain and carcass characteristics as follows : Backfat, .07; 
belly thickness, .08; ana length, -,0b. Bickerson (1947) re­
ported daily gain correlations with backfat, .10; length, 
-.03; and percent lean cuts, -.19. Lean cuts are the closely 
trimmed basis, loins, Boston butts, and picnics. Percent of 
lean cuts is usually computed by dividing the combined weights 
of the lean cuts by chilled carcass weight and multiplying by 
one hundred. The Boston butts were not included in the lean 
cuts studied by Bickerson. Blackmore (1953) reported corre­
lations between gain and percent lean cuts computed within 
breed classes by experimental groups ranging from -.13 to 
-.37« Correlations between gain and percent fat ranged from 
.13 to .36. Percent fat was computed by dividing the sum of 
the weights of the leaf fats, backfats, and clear plates by 
the warm carcass weight and multiplying by one hundred. 
Body Measurements 
Bogart et al. (1940a) related body caliper measurements 
to carcass characteristics. The correlations between body 
length and carcass characteristics were as follows : Carcass 
length, .52; backfat at the seventh rib, -.08; and trimmed 
loin as a percent of chilled carcass weight, «16. The cor­
relation between width of body and percentage of loin was -.46. 
Hetzer et al. {1950) measured 71 barrows from different 
breeding groups and crosses and reported correlations between 
yield, of the five primal cuts and caliper measurements: 
Length ear to tail, .20; height at shoulders, .41; width at 
shoulders, -.23; width of middle, -.40; width at hams, -.08; 
depth at chest, .37; and depth of middle, -.45. The correla­
tion between yield of the five primal cuts and chest circum­
ference was .16. 
Live Probing 
Hazel and Kline (1952) described a simple and rapid 
probing method measuring backfat thickness on live hogs. 
Backfat was measured with a metal ruler at three sites about 
li inches off the midline of the body on pigs slaughtered 
when attaining 215 pounds liveweight. The first of these 
probes was immediately behind the shoulder; the second was 
at the middle of the back while the third was at the middle 
of the loin. The fourth probing site was at the middle of 
the loin over the exact midline of the body. The correla­
tions between the average of the four live-hog backfat meas­
urements and carcass traits were as follows: Average of four 
carcass backfat measurements, .81; lean loin area, -.44; 
lean ham area, -.54; and percentage primal cuts, -.50. The 
site behind the shoulder was the most accurals single indi­
cator of percentage primal cuts, the correlation being -.47. 
The correlations of the average of four backfat measurements 
on "Che carcass with other carcass traits were as follows: 
8 
Lean loin area, -.41; lean ham ares, -.43; and percentage 
primal cuts, -.45. Thus the average of the live-hog back­
fat measurements appeared to be a more accurate indicator of 
leanness and carcass value than did the average of the back­
fat measurements on the carcass. According to Hazel and 
Kline the logical reason for this seems to be that three of 
the live-hog measurements were made from the skin to the 
muscle rather than from the skin to the vertebra. 
In further investigations of probing sites Hazel and 
Kline {1954) included probing sites at the top of the ham, 
side of the ham, tail head, and side of shoulder with the 
four sites reported in their original paper. Correlations 
between depth of fat measured by probing and the two carcass 
traits, percent lean cuts and percent fat cuts, were as fol­
lows : Behind shoulder over longissimus dorsi, -.69, .76 ; mid­
dle of back over longissimus dorsi, -.55» .54; middle of loin 
over the longissimus dorsi, -.70, .76; middle of loin over the 
lumbar vertebrae, -.48, .53; top of ham, -.65, .66; tailhead, 
-•57, .43; side of shoulder, -.47, .54; side of ham, -.29, 
.40. The correlations between four carcass backfats and per­
centages of lean cuts and fat cuts were -.75 and .79, re­
spectively. The authors interpreted the correlations as evi­
dence that measurements at some of the sites reflect fatness 
and le2.1r.ess as accurately as backfat measurements on the 
carcasses. 
Probing studies conducted by other workers at the Iowa 
Agricultural Experiment Station substantiate the above in­
terpretation. Douce (1954) reported a correlation of -.86 
between average backfat probe measurements and percent lean 
cuts and a correlation of -.81 between carcass backfat and 
percent lean cuts. The correlation between average backfat 
probe and average backfat measurements on the carcass was 
.84. These correlations are higher than those obtained in 
previous studies, perhaps because the 129 pigs were from 
different breeding groups and differences among breeding 
groups are included in the correlations. Skinner (1954) 
classified fifty hogs from several breeds and breed crosses 
into three groups based on visual appraisal of finish. WitL 
in each of his groups an average of four backfat probes was 
more highly correlated with percent lean cuts than was an 
average of four measurements of carcass backfat. 
Lower correlations than those published by Hazel and 
Kline (1952) were reported by Sobriskey et al. (1954) who 
listed correlations between percentage primal cuts and probe 
as follows : Behind shoulder, -.15; hip, -.32; top of ham, 
-.23; and average of the three probes, -.35. Correlations 
between percent lean cuts and probes were: Behind shoulder, 
probes, -.pé. The authors stated that the discrepancy be­
tween these results and those published by Hazel and Kline 
(1952) may be due to taking the measurements at different 
locations, and/or variations in the populations sampled. 
Contrary to the finding of Hazel and Kline {1952), the 
shoulder probe was the least accurate indicator of percent 
primal cuts, Accuracy of probing and accuracy of backfat 
and loin eye area measurements, as indicators of percentage 
primal cuts, are not directly comparable because correlations 
between probing measurements and percentage primal cuts were 
based on 108 pigs while correlations of percentage primal 
cuts with loin eye area and with the average of carcass back­
fat measurements were based on 186 and 189 pigs, respectively. 
The correlations between percentage primal cuts and the two 
traits, loin eye area and average of carcass backfat meas­
urements, were .38 and -.27, respectively. The correlations, 
based on lié pigs, between percent liveweight of the fat cuts 
and probe measurements were : Behind shoulder, .40 ; hip, .51; 
top of ham, .62; and average of three probes, .61. Fat cuts 
were the fatbacks, leaf fats, and fat trimmings. 
Pearson et al. (1956a) reported a correlation of .65 
between an average of four carcass backfat measurements and 
the average of three live hog probes taken as described by 
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Hazel and Kline (1952). The 103 nigs included pigs of sev­
eral pure breeds and different breed crosses and were raised 
under varying feeding regimes. Using 102 of the same pigs, 
Pearson et al. (1956b) found live probe measurements to be 
correlated .33 with the fat-lean ratio in the rough loin. 
Hetzer et al. (1956), using 140 pigs from, different 
breeding groups and of different sexes, studied carcass 
yields as related to live hog probes at various weights and 
locations. Locations vie re the same as those described by 
Hazel and Kline (1952). Correlations computed within sex 
and within breeding groups between the average of the three 
probes and carcass characteristics of 225-pound pigs were 
as follows: Carcass backfat thickness, .72; dressing per­
centage, .23; percentage preferred cuts, -.28; percentage fat 
cuts, .54; and percentage lean in hams, -.42. Carcass back­
fat thickness was correlated with other carcass characteris­
tics as follows: Dressing percentage, .17; percentage pre­
ferred cuts, -.29; percentage fat cuts, .54; and percentage 
lean in hams, -.33. The probe at the middle of the back was 
the most accurate of the three probes as an indicator of per­
centage preferred cuts. The correlations between percentage 
preferred cuts and probe measurements at each of the three 
sites were: Behind the shoulder, -.20; middle of the back, 
-.34; and middle of the loin, -.12. The correlations between 
percentage fat cuts and probe measurements at each of the 
three sites were: Behind shoulder, .36; middle of the back, 
.41; and middle of the loin, .50. 
De Pape and Whatley (1956) probed behind the shoulder, 
at the middle of the back, and at the middle of the loin on 
both sides. Intra-breed and intra-sex correlations with 68 
degrees of freedom between carcass backfat, average of the 
six probes and carcass characteristics were as follows : 
Percent lean cuts, -.66, -.57; percent primal cuts, -.58, 
-.67; loin lean area, -.28, -.26; and carcass length, -.11, 
-.55. The intra-breed and intra-sex correlation between the 
average of six probes and carcass backfat via s .69. The cor­
relations between shoulder plus loin probes on both sides 
and carcass backfat was also .69, while the correlation of 
shoulder plus back probes with carcass backfat was .59. 
Lasley et al. (1956) correlated live hog and carcass 
characteristics with pounds of lean cuts, not percent lean 
cuts. Correlations between pounds of lean cuts and various 
characteristics were as follows: Probe, -.57; loin eye area 
at the tenth rib, .69; carcass backfat, -.51: and carcass 
length, .38. According to Lesley (1957) the correlations 
were computed within season without regard to breeds or breed 
crosses. The mean square for carcass weight between pigs 
within season was 14.96 pounds. The correlations were based 
on 222 pigs, 105 of which were the pigs used in the present 
study. 
In making a comparison of the live probe (metal ruler) 
and lean meter for predicting carcass measurements, Pearson 
et al. (1956c) concluded there was little difference in the 
usefulness of either the live probe or the lean meter in re­
gard to carcass cut-outs, but the higher relationship of the 
live probe with specific gravity and with both loin lean 
areas and fat trim indicated the live probe to be the more 
reliable measure. The correlation between the live probe 
and lean meter was ,78. Other correlations for the live 
probe and lean meter values, respectively, were .11 and .21 
for dressing percentage, -.38 and -.28 for carcass length, 
.70 and .71 for carcass backfat thickness, -.6? and -.68 
for percent lean cuts ; -.61 and -.57 for percentage primal 
cuts, -.56 and -.53 for specific gravity of the ham, -.49 
and -.28 for lean area of the loin at the last rib, -.58 
and -.40 for the loin lean area at the 10th rib, and .67 
and .52 for fat trim. 
Heritability estimates for backfat thickness measured 
by the average of three live-hog backfat probes were reported 
by Hetzer and Zeiler (1956). Estimates based on differences 
between lines selected for one generation for high and low 
backfat thickness within Duroc and Yorkshire breeds %ere .18 
14 
and .64, respectively. Estimates derived from regressions 
of offspring on mid-parent were .42 for the Durocs (25 d.f.) 
and .58 for the Yorkshires (21 d.f.}. 
Durham and Zeller (1955) studied the use of the live 
probe to identify smne breeding stock in thirty midwest 
swine breeding herds. Eleven hundred animals, weighing 
from 140 to 280 pounds, were probed and weighed. Boars were 
leaner than gilts, and barrows were the fattest of the three 
sexes. Good farmer reaction to probing was encountered and 
difficulties with, infections were not observed. 
i r 
DATA AND METHODS 
Experimental Animals 
Scores and measurements on the live animal and carcass 
data v/ere taken on 105 purebred barrows at the Iowa Agricul­
tural Experiment Station in the fall of 1955• -his project 
is carried on cooperatively with the Regional S*"ine Breeding 
Laboratory of the United States Department of Agriculture. 
The number of barrows within each of seven different breeds 
was Poland China, 25; Duroc, 24; Hampshire, 15; Tanworth, 15; 
Berkshire, 11; Yorkshire, 10; and Landrace, 7» These barrows 
constituted a sample of barrows by each sire within the breeds 
at the Napier swine breeding farm. No more than two barrows 
were selected from each litter. When more than two barrows 
were in the litter, the first and third numbered barrows 
were chosen for slaughter. Not all litters were represented 
by two slaughtered barrows because some litters did not have 
two barrows and sometimes barrows designated to be slaughter­
ed died before reaching slaughter weight. 
The barrows were raised on alfalfa pasture and received 
corn and protein supplement supplied free choice in self 
feeders. Weighing was done at weekly intervals and 100 of 
the pigs were removed from the pasture for slaughter when 
they attained a minimum weight of 210 pounds, -hree pigs at 
the beginning and tro pigs at the end of the investiga­
tion were removed for slaughter at less than 210 pounds. 
During the 24-hour shrink period before slaughter the 
pigs were deprived of feed but were allowed access to water. 
Shrunk live weights were obtained at the abattoir preceding 
measuring and slaughter. Age in days at slaughter was re­
corded. 
Scoring 
Pigs were scored for degree of finish by an experienced 
animal husbandman either when taken off feed or at the end 
of the 24 hour shrink period. The effective range in scor­
ing was 5 to 9, 5 designating slightly underfinished barrows 
and 9 representing highly overfinished barrows. Barrows be­
lieved to possess optimum finish were scored six. Scores 
were not obtained on three barrows because the animal hus­
bandman was not present to score them. 
Tape and Probe Measurements 
Tape measurements of body length, body and jowl cir­
cumferences, and probe measurements of fat and lean were 
taken on the animals immediately before slaughter. All 
probing and measuring was done by the writer and the data 
were recorded by a helper. Since it was anticipated that 
the pigs would become increasingly restless during the tak­
ing of several measurements, the sane order of taking meas­
urements v;as followed throughout the investigation. This 
order via s (1) tape measurements, (2) fat and lean probes 
over the shaft of the right ilium, {J>) fat and lean probes 
over the supraspinous fossa of the right scapula, (4) back­
fat probe measurements over the longissimus dorsi, (5) fat 
and lean probes over the shaft of the left ilium and (6) 
fat and lean probes over the supraspinous fossa of the left 
scapula. 
Each pig was restrained by looping a hog catcher around 
the upper mandible and tying the other end of the hog catcher 
to a ring in the rail of the abattoir. The pig, resisting 
the catcher, strained backward with the top of his head 
about level with the top line of his body. 
Tape measurements 
Only one of each of the following tape measurements was 
taken on each pig: Jowl circumference, body length, flank 
circumference, middle circumference, and chest circumference. 
These measurements «ere recorded to the nearest one-half 
centimeter. Jowl circumference was measured by passing the 
tape around the eyes perpendicularly to the floor. Body 
length was measured, along the top line from between the ears 
to the base of the tail. Flank circumference was measured 
1 o 
by pa s s inn the tare around the bodv Dernendicularl"" to the 
floor and immediately in front of the hams and the rear 
flanks. I-Iiddle circumference was taken at the poinz judged 
to be midway between the front and rear legs. Chest cir­
cumference was measured immediately behind the shoulders. 
Fat and lean measurements over the shaft of the ilium 
3Tat and lean measurements were taken over the shaft of 
the ilium on both the right and left sides. The probing 
site, judged by visual appraisal, was approximately seven 
inches forward of the tail setting and four inches off the 
midline of the pig. Fat depth was determined by inserting 
a metal ruler through an incision made in the skin with a 
scalpel, pushing the ruler through the fat layer until con­
tact was made with the underlying muscle, sliding a clip on 
the ruler to the surface of the skin, withdrawing the ruler 
and reading the measurement at the clip to the nearest milli­
meter. This reading was recorded as ilium fat. 
The combined thickness of fat and lean was determined 
with a pick probe. The pick probe was constructed for this 
investigation by reducing the diameter of an ordinary six 
inch long ice pick to a maximum diameter of .076 inch, leaving 
the end sharply pointed. The pick probe was inserted through 
the incision used for determining the fat depth and pushed 
through tissue until the point rested on the shaft of the 
ilium, "hen location of the ilium was misjudged anc con­
tact was not made with the bone, as occurred five tines, 
probing was done at slightly different locations until con­
tact was made. Then a cork on the pick was pushed to the 
skin surface ; the pick was withdrawn; and depth of pene­
tration was measured from the tip of the probe to the bottom 
of the cork with a millimeter ruler. The fat depth was sub­
tracted from the pick probe depth to obtain the depth of 
the lean which was recorded as ilium lean. 
gat and lean measurements over the scapula 
Fat and lean measurements over the supraspinous fossa 
of the scapula were determined on both the right anc left 
sides. The site of probing was about one inch in front of 
the tuber spinae which was located by palpation. The fat 
reading was determined first and then the total depth to 
bone was measured with the pick probe. The fat prose 
reading was subtracted from the pick probe reading to obtain 
the depth of scapula lean, with one very heavy shouldered 
Duroc pig the anterior border of the scapula was misjudged 
to be the tuber spinae. Consequently contact with bone was 
not established with the pick probe. 
Backfat measurements 
Backfat measurements were taken by the live probe as 
described by Xazel and Zline (1952). Briefly, this con­
sisted of measuring the fatness with a metal ruler at three 
places along the top line of the hog lg - 2 inches off the 
midline. The three sites were behind the shoulder, middle 
of the back and middle of the loin. A small incision was 
made in the skin; the metal ruler was inserted through the 
fat to the muscle lying underneath; a clip on the ruler was 
slid down to the skin; the ruler was withdrawn and the 
reading was taken to the nearest millimeter. An attempt 
was made not to penetrate the false lean behind the shoulder. 
Reaction of pigs to pick probing 
Considerable variation in response to pick probing was 
observed among pigs, some remaining relatively placid and 
others jumping and twisting violently. All the pigs became 
progressively more restless during the time the large num­
ber of measurements was being taken, and by the time the 
fat and lean measurements on the left ilium and left scapula 
were completed, some were very restless. The measurements 
of fatness and leanness over the left ilium and left scapula 
were not studied herein. 
O 1 
Carcass Measurements 
The hogs were slaughtered packer style except that the 
leaf fat and ham facings were loosened but vere left attached 
to the carcass. The carcasses were split immediately after 
slaughter and were chilled for either 48 or 72 hours at a 
temperature of approximately 34 degrees Fahrenheit. Chilled 
carcass weight was recorded. 
Carcass length was measured on both sides of the carcass 
from the anterior edge of the first rib to the anterior edge 
of the aitch-bone. An average of the two measurements was 
computed. 
Thickness of backfat was measured on both sides of the 
split carcass at the first, seventh and last thoracic verte­
brae and at the last lumbar vertebra. All these measure­
ments were averaged and designated as average of eight car­
cass backfat measurements. The measurements at the first 
and last thoracic vertebrae and at the last lumbar vertebra 
were averaged and designated as average of six carcass back­
fat measurements. 
Both sides of the carcass were cut as described in the 
Fifth Annual Reciprocal Meat Conference Proceedings (1952). 
Each cut was weighed to the nearest tenth of a pound. 
Before the fat was trimmed from the loins, tracings 
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*'.'ere m de of the loin eye at the tenth end last rib on 
both loins. ïV.'o planimeter readings were made of each-
tracing and the four readings at each rib were averaged. 
Percent lean cuts was computed by dividing the sum of 
the weights of the closely trimmed hams, loins, Boston butts, 
and picnics by the weight of the chilled carcass and multi­
plying by one hundred. 
Percent fat cuts "was computed by dividing the sum of 
the weights of the leaf fats, clear plates and bacirfets by 
chilled carcass weight and multiplying by one hundred. 
RESULTS 
All tables are at the end of this section. 
The pigs grew slowly, reaching an average of 207.8 
pounds shrunk live weight in 200.7 days. Breed means and 
standard deviations for age and shrunk live weight are 
listed in Table 1. Differences among breed means for age 
are statistically significant. 
Differences among breed means for condition score, 
presented in Table 1, are statistically highly significant. 
Breed means and standard deviations of body length and 
circumferences of flank, middle, chest and jowl are shown 
in Table 2. The differences among breed means are statistic 
ally highly significant. 
Breed means and standard deviations of live-hog backfat 
probes, ilium fat and lean, and scapula fat and lean are 
listed in Table 3. The differences among breed means are 
statistically highly significant for all these measurements 
except scapula lean. 
Differences among breed means for carcass variables, 
shown in Table 4, are statistically highly significant. 
Since the breeds differed in mean live and carcass 
measurements, correlations were computed within each breed. 
A particular live measurement may have differing values for 
predicting carcass characteristics from breed to breed, but 
the number of pigs within the breeds in the present study 
was considered too small to demonstrate such a conclusion. 
Accordingly, average correlations within breeds, termed 
intrabreed correlations, were also computed. Individual 
breed correlations and intrabreed correlations are listed 
with total correlations computed without regard to breeds. 
Correlations of percent lean cuts with age and condi­
tion score are presented in Table 5- Correlations of per­
cent lean cuts with tape measurements and with live-hog 
probe measurements are listed in Tables 6 and 7, respectively. 
Because percent lean cuts is common to all of the correla-
t ions, the value 
which is distributed approximately as t, was used as sug­
gested by Retelling (1940) in making tests of significance. 
The intrabreed correlations involving the probe at the 
middle of the back, -.60, and the probe at the middle of 
the loin, -.61, are significantly larger than the correla­
tion, -.43, between the probe behind the shoulder and percent 
lean cuts. Correlation between percent lean cuts and the 
Correlations involving Percent Lean Cuts 
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average of three backfat probes is o4, This is not sig­
nificantly larger than the correlation of -.57 between 
ilium fat and percent lean cuts. 
The intrabreed multiple correlation coefficient in­
volving percent lean cuts as the dependent variable and the 
three individual probe backfat measurements as independent 
variables is .680. With middle of the back probe and middle 
of the loin probe as independent variables, R = .670. 
R = .738 when the average of the three backfat probes and 
the ilium fat are used as independent variables. 
Correlations between percent lean cuts and other car­
cass characteristics are listed in Table 8. Intrabreed. 
correlations involving backfat measurements are significant­
ly larger than those involving length and loin eye area. 
The intrabreed correlation of -.59 between average of eight 
carcass backfat measurements and percent lean cuts does not 
differ significantly from the correlation of -.64, between 
average of three backfat probes and percent lean cuts. 
An intrabreed multiple correlation coefficient of 
.700 exists when percent lean cuts is the dependent variable 
and the independent variables are carcass length, loin eye 
area at the last rib, and average of eight carcass backfat 
measurements. Omitting carcass length and using loin eye 
area and average of eight carcass backfat measurements as 
independent variables yields R = .697. In the meat-type 
certification orogram of the purebred swine associations, 
the carcass traits measured on one side of the carcass are 
(1) the average backfat thickness at the first and last 
thoracic vertebrae and last lumbar vertebra, (2) loin eye 
area at the 10th rib, and (3) length. An intrabreed multiple 
correlation coefficient of .66? exists when percent lean 
cuts is the dependent variable and the independent variables 
are the average measurements of these three traits on both 
sides of the carcass. 
Correlations Involving Percent Fat Cuts 
Correlations of percent fat cuts with age and with 
condition score are presented in Table 9* 
Correlations between percent fat cuts and tape meas­
urements of live hogs are shown in Table 10. 
Correlations between live-hog probe measurements and 
percent fat cuts are listed in Table 11. The intrabreed 
correlation between percent fat cuts and the probe behind 
the shoulder, .37, is significantly smaller than the cor­
relations of percent fat cuts with the probe at the middle 
of the back, *72, and at the middle of the loin, ,71. The 
intrabreed correlation between percent fat cuts and the 
average of three backfat probes, .80, is significantly lar­
ger than the correlations of percent fat cuts with ilium 
fat, .46, and scapula fat, .49. 
The intrabreed multiple correlation coefficient using 
percent fat cuts as the dependent variable end the three in­
dividual live-hog backfat probe measurements as independent 
variables is .814. Vith the probe at the middle of the 
back and the probe at the middle of the loin as independent 
variables, H = .795. R = .315 when the average of three 
backfat probes and the ilium fat are the independent varia­
bles. 
Correlations between percent fat cuts and other carcass 
characteristics are presented in Table 12. The intrabreed 
correlation of .71 between average of eight carcass backfat 
measurements and percent fat cuts is not significantly 
smaller than the correlation of .80 between average of three 
backfat probe measurements and percent fat cuts listed in 
Table 11. 
The intrabreed multiple correlation involving percent 
fat cuts as the dependent variable and the average of eight 
carcass backfat measurements, loin eye area at the last rib, 
and length as independent variables is .7/2. Omitting 
length and using loin eye area at the last rib and the aver­
age of eight carcass backfat measurements as independent 
variables yields H =.771. Using the average of the eight 
carcass backfat measurements and length as independent vari­
ables yields R = .710. 
Correlations Involving Loin ^ ye 
Area at the Tenth Rib 
Correlations between loin eye area at the tenth rib 
and live-hog probe measurements are shown in Table 13. 
Correlations involving other carcass characteristics are 
presented in Table 14. 
Correlations Involving Loin Eye 
Area at the Last Rib 
Correlations between loin eye area at the last rib and 
live-hog probe measurements are listed in Table 15. Correla­
tions involving other carcass characteristics are presented 
in Table IS. 
Correlations Involving Carcass Length 
The Intrabreed correlation of .49 between length of 
the live pig and carcass length is statistically highly 
significant. Correlations between carcass length and other 
characteristics are presented as follows: Percent lean 
cuts, Table 8; percent fat cuts, Table 12; loin eye area 
at the tenth rib, Table 14; and loin eye area at the last 
rib, Table lb. 
Correlations Involving Carcass backfat 
The Intrabreed correlations of average of three back­
fat probe measurements with the average of six carcass 
2? 
backfat measurements and with the average of eight carcass 
backfat measurements are .6? and .72, respectively, both 
correlations being statistically highly significant. Cor­
relations of carcass backfat measurements with other char­
acteristics are listed as follows: Percent lean cuts, 
Table 8; percent fat cuts, Table 12; loin eye area at the 
tenth rib, Table 14; and loin eye area at the last rib, 
Table lé. 
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Table 1. idreed means and standard deviations of age, shrunk 
live weight, and condition score 
Breed N 
Stat­
istic 
SP9 
(days) 
Shrunk 
live weight 
(pounds) 
Condition 
score 
PC 25 'lean 234.5 208.8 6.298 
S.D. 17.6 4.9 1.00 
D 24 Mean 192.6 208.1*) 8.29 
S.D. 16.9 6.0 .69 
IT 15 !.:ean 193.1 204.6° 7.31* 
S.D. 20.4 6.3 .63 
T 13 Mean I98.2 206.89 6.54 
S.D. 20.8 4.5 .88 
3 11 Mean 211.9 208.7 6.64 
S.D. 18.0 5.9 .67 
Y 10 Mean 204.5 207.9f 6.20 
S.D. 25.3 6.1 1.02 
L 7 Mean 212.9 210.1 6.71 
S.D. 
_ 22.8 6.3 • 95 
Total 105 Mean 200.7 207.8& 6.?8h 
S.D. 20.3 5.7 1.14 
Intra­
breed S.D. 19.5 5.6 CO
 
- 23 
= 23 
= 14 
"N = 13 
Biv = 12 
tr? = 8 
Srq =100 
=102 
Table 2 .  Breed means ond standard deviations of body length and circumferences 
of flank, middle, chest and jowl 
Breed N 
Stat­
istic 
Body 
length 
( cm. ) Flank 
Circumference (cm,) 
Middle Chest Jowl 
PC 
D 
11 
B 
Y 
25 
24 
15 
13 
11 
10 
L 7 
Total 105 
Intra­
breed 
Mean 
S.D. 
Mean 
8.D. 
Mean 
S,D. 
M eon 
S.D. 
Mean 
S.D. 
Mean 
S.D. 
Mean 
S.D. 
Mean 
S.D. 
S.D. 
110.5 
2.19 
107.2 
5 . 2 2  
104.1 
2.41 
111.8 
3.60 
109.2 
2. 42 
112.4 
5.06 
110.2 
2.86 
109.0 
4.42 
3.6? 
110.8 
2.82 
112.9 
3.44 
111.6 
3.53 
109.2 
3.12 
112.8 
4.38 
106.1 
3.32 
107.4 
4.63 
110.7 
4.01 
3.46 
113.5 
2.05 
119.0 
2.80 
117.1 
2.53 
115.5 
1.86 
114.9 
3.19 
110.6 
2.53 
114.5 
3.04 
115.4 
3.55 
2.54 
109.1 
2.61 
112.5 
2.74 
110.7 
2.45 
109.5 
3.07 
109.5 
2.28 
105.4 
4.93 
105.6 
2.95 
109.6 
3.62 
2 . 9 6  
60.7 
2 . 8 8  
60.9 
2.61 
59.6 
2 . 9 8  
58.0 
1.99 
62.5 
5.51 
63.5 
5.37 
59.1 
2.10 
6o.  6  
3.62 
3.41 
Table 3. Breed means and standard deviations of live-hog backfat probes, 
ilium fat and lean, and scapula fat and lean (cm,) 
Live-hop; backfat probes Ilium Scapula 
Stat­ Behind Middle Middle Av„ of 
Breed N istic shoulder back loin three probes fat lean fat lean 
PC 25 Mean 3.82 3.48 2.86 3.39 3.53 4.60 2.39 3.10 
S.D. .58 .45 .36 .40 .31 .57 .48 » 66 
Û 24 Mean 5-92 4.28 3.55 4.29 4.33 4.17 2.85 3.28 
S.D. .68 
.35 .31 .33 .52 .65 .52 .68 
11 15 Monrt 4.24 3,90 3.03 3.66 3.93 4.27 2, p 3,25 
U.l). .48 .55 .42 .40 .61 .64 .43 .64 
T 13 Mean 3.64 3.25 3.62 3.38 4.64 1.98 2.73 
S.D. .45 .42 .45 .38 . 64 .76 .46 .43 
B 11 Mean 4.49 3.66 2.77 3.64 3.65 4.88 2.45 3.47 
S.D. .45 .44 .19 .27 .26 .42 .45 1.23 
Y 10 Mean 4.25 3.35 2.59 3.40 3.11 4.80 2.01 2.97 
S.D. . 60 
.55 .33 • 46 .48 .62 .44 .41 
L 7 Mean 4.16 3.44 3.40 3.67 3.23 5.37 1.80 3.23 
S.D. .61 .45 .74 .58 .66 .31 .43 .43 
Total 105 Mean 4.32 3.72 3.09 3.71 3.70 4.56 2.35 
1—i K\ 
S.D. .71 .54 .50 .51 . 63 .70 .56 .70 
Intra 
breed S.D. 
.57 .45 .39 .39 .49 .63 .47 .69 
Pable 4. Breed means and standard deviations of carcass variables 
Carcass 
Breed N 
Stat­
istic 
length 
( cm. ) 
PC 25 Mean 73.44 
S.D. 1.59 
D 24 Mean 72.77 
S.D. 1.5% 
IS 15 Mean 72.05 
S.D. 2.08 
Ï 12 Mean 77.03 
S.D. 2.28 
B 11 Mean 74.65 
S.D. 1.20 
Y 10 Mean 78.12 
S.D. 2.18 
L 7 Mean 77.34 
S.D. .68 
Total 
IA O
 
f-i 
Mean 74.27 
S.D. 2.71 
Intra­
breed S.D. 1.76 
Carcass backfat 
thickness (cm.) 
Eighta sixb 
Loin eye 
area (in.) Lean 
2.91 
'? 7  4.65 
.40 
4.21 
.49 
4.25 
.4? 
4.32 
.19 
3.86 
.48 
3 .88  
. 63 
4.20 
.51 
.42 
4.02 
.36 
4.58 
.46 
4.23 
.48 
4.32 
.46 
4.33 
.18 
3.94 
.47 
3.90 
. 64 
4.23 
. 48 
.43 
10th rib la at rib cuts 
3.32 
» 26 
2.76 
.31 
3.6o 
"3% 
3.48 
. 2 8  
3.52 
.38 
3.48 
.51 
3.26  
.35 
3 . 2 8  
.46 
.35 
3.46 
.27 
2.89 
.35 
4.01 
.41 
3.70 
.44 
3.64 
.37 
3.70 
.45 
3.31 
.27 
3.47 
.51 
. 36 
48.01 
2.06 
43.40 
2.09 
47.31 
2 . 2 2  
46.65 
1.99 
45.48 
1.96 
49.85 
3.10 
46.24 
2.23 
46.48 
2.93 
Fat 
cuts 
15.62 
1.68 
20.05 
1.31 
17.23 
1 . 8 1  
17.96 
1.52 
17.51 
.99 
15.12 
1.97 
16.67 
1.98 
17.38 
2.38 
2.20 1.59 
last ^ "h> <"* 
SMbMi&r0"8 at the first -na ^  th0-
Table 5. Corrélations between percent of lean outs and age, and between percent 
of lean cuts and scores by breeds 
Variable PC D H T B Y L Total Intra­breed 
-.04 -.52** .71** .18 -. 44 .21 -.04 .12 .02 
Condition score -.l^a -.20 -.19b -.61* .10 -.22 -.47 -.36**0 
d.f. 2) 22 13 11 9 8 5 102 97 
&d.f. = 21 
bd.f. = 11 
°d.f. = 100 
dd,f. =94 
^Indicates significance beyond the j>?° level 
**Indicates significance beyond the 1% level 
Table 6. Correlations between percent lean cuts and tape measurements of 
live-hogs by breeds 
Measurement PC D H T B Y L Total 
Intra­
breed 
Length .0? -.06 .07 -.07 .32 .11 .20 .20* .03 
Circumference 
Flunk 
Middle 
Chest 
Jowl 
.06 
-.52** 
-.25 
• 37 
-.06 
-•35. 
-.49* 
.41 
-.47 
-.51 
-.25 
.10 
-.26 
-.32 
-.lb 
-.13 
— , 0 8 
-.12 
.27 
.20 
-.08 
— .04 
.00 
— .41 
-.17 
-.52 
_-i35 . 
-.34** 
-.60** 
-.49** 
.16b 
12 
-.32** 
-.29** 
.20° 
d.f. 23 22 13 11 9 8 5 102 97 
ad.f. = 10 
'd.f. = 10 
°d.f. = 96 
* Indicates significance beyond the 5% level 
**Ind1ootoa significance beyond the l''l level 
VN 
Table ?. Correlations between percent lean cuts and live-ho% nrohe 
metvmroments by breeds 
Measurement PC D H T B Y L Total 
Intra­
breed 
Backfat 
Behind shoulder 
Middle back 
Middle loin 
Av. three probes 
80** 
-.62** 
-.68** 
-.42* 
-.25 
-.58** 
-.56** 
-.42 
-.73** 
-.63* 
-.78** 
-.76** 
-.63* 
-.68* 
-.81** 
.34 
-.02 
-.38 
.09 
-.76* 
79** 
-.63 
—. 48 
-.86* 
—. 66 
— .68 
-.60** 
-, 72** 
-.71 
-.78** 
-.43** 
-.60** 
-.61** 
-.64** 
Ilium fat 
-.44* 
-.63** _ e <79*# -.43 -.21 -.64* 
-.75 -.68** 
-.57** 
Ilium lean 
-.19 .27 .51 .13 — , 06 .34 . 36 26** .18 
8capula fat 
-.31 -.34 -.09 -.51 .05 -.86** 
-.76* -.49** -.34** 
Scapula lean 
-.07 -.26 
-.13 .41 -.02 .41 .68 — • 10 .00 
d.f. 23 22 13 11 ' 9 8 . 5 103 97 
*Indicates significance beyond the 5% level 
Indicates significance beyond the 1% level 
Tobio 8. Correlations between percent lean cuts and other carcass characteristics 
Carcass 
characteristic PC D H T B Y L To ta 1 
Intra 
breed 
Backfat measurements 
Av. of six 
Av. of eight 
-.63** 
-.71** 
-.29 
-.34 
-.85** 
-.84** 
-.51 
-.56* 
.09 
.18 
-.82** 
-.78** 
-. 69 
-.70 
-.65** 
-.72** 
-.56"* 
-.59** 
Length .19 .01 .30 .09 .15 .48 .33** .25* 
Loin eve nrofi 
10th .38 
.56** 
.52** 
.54** 
.6?** 
.39 
.71** 
.55* 
.60 
.54 
.18 
.21 
-.34 
-.78* 
^ q * 5i; 
]58** 
.42"* 
.43^* 
d.f. 23 22 13 11 9 8 5 105 97 
* Int.] lentes n i^riificanco beyond the 5% level 
**Indicates significance beyond the 1% level 
Tabla 9• Correlations between percent fat out a and age and between percent 
fat outs and scores by breeds 
Intra-
Variable PC D II T B Y L Total breed 
Age .41* .48* -.54* -.36 .21 -.46 .11 -.17 .00 
Condition aoore -.03^ .25 .20% .61* .14 .16 .71 .58**° .22*d 
d.f. 22 22 13 11 8 5 103 97 
ad.f. = 21 
bd.f. = 11 
Od.f. a 100 
^d.f. = 94 
* Indicates significance beyond the 5/» level 
**Indicates significance beyond the lfo level 
Tabla 10, Correlations between percent fat cuts ancl tape measurements of 
live-hops by breeds 
lea sûrement PC D H T B 
Intra -
Total breed 
Length -.06 .30 — « 04 .10 -.14 -.02 
-.19 
-.33** . 06 
Circumference 
Flank 
Middle 
Cheat 
.Towl 
-.07 
.69** 
.50* 
-.39 -
.28 
.43* 
.41* 
.28 
.46 
.41 
.23 
-.01 
.34 
.44 
. 14 
-.45a 
:SI-
-.09 
-.2? 
.04 
.38 
.21 
.09 
. 36 
.41 
.69 
.49 
.37** 
.69** 
.54** 
-. l6b 
.20* 
. 43** 
.32** 
-.15° 
d.f. 23 22 13 11 9 8 5 103 97 
ad,f, = 10 
bd.f. = 102 
cd.f. = 96 
^Indicates significance beyond the 5"/= level 
** 
Indicates significance beyond the if» level 
Table 11. Correlations between percent fat cuts and. live-hog probe measurements 
by breeds 
Intra-
Mea sûrement PC D II T B Y L Total breed 
Backfat 
Behind shoulder 
Middle back 
Middle loin 
Av .three probes 
.66** 
. 82** 
.82** 
.8?** 
.54** 
.2? 
.40 
. 59** 
.47 
.81** 
.78** 
.84** 
.47 
! 75** 
e 77** 
.22 
.47, 
.68* 
.53 
.7,9** 
.89** 
.68* 
.86** 
"70 » 
.93** 
.90** 
.88** 
.70** 
.01** 
.78** 
.87** 
.57** 
.72** 
.71** 
.80** 
Ilium fat .15 .47 .82** .30 .77** .56 .37 .64** .46** 
Ilium lean .26 
-.13 -.30 .11 -.15 -.21 -.01 -.23* -.03 
tioopuln fat .65** .43 .3% .39 -.02 .80** .81* .54** .49** 
Scapula lean 
-.05 -.07 . 26 -. 46 .26 -.56 -.61 .03 —. 06 
d.f. 23 22 13 11 9 8 5 103 97 
*Indicates significance beyond the 5% level 
^Indicates significance beyond the lf= level 
Table 12. Correlations between percent fat cuts and other carcass characteristics 
Carcass Intra-
charaoteristic PC D H T B Y L Total breed 
Backfat measurements 
Av. of 
Av. of 
six 
eight 
.62** .32 .88** 
.71** .38 .90** 
.70** .33 
.70** .42 
.92** 
. 90** 
.85* 
.87* 
.73** 
.81** 
.66** 
.71** 
Length -.47* -.21 -.23 -.41 -.03 -.07 -.69 -.33** -.28** 
Loin oye 
10 th 
Lu 51 
area 
-.12 -.66**-.61* 
-.49* -.76**-.50 
-.68* -.34 
—.48 —.42 
.09 
.12 :6| -.50** 
-, 20** 
-.33** 
-.37** 
(1. f. 23 22 13 11 9 8 5 102 97 
*Indicates significance beyond the 3% level 
**Indicates significance beyond the 1% level 
Table» 13. Correlations between loin eye 
measurement as by breeds 
area at the tenth rib and live-hog probe 
Measurement PC D H T B Y L Total 
Intra­
breed 
Backfat 
Behind shoulder 
Middle back 
Middle loin 
Av. three probes 
.26 
-.23 
-.23 
-.03 
-.22 
.04 
-.15 
-.19 
-.30 
-.35 
-.22 
-.35 
-.67* 
-.64* 
— •51 — 
-.71** 
.66* 
.09 
.02 
.41 
-.13 
-.21 
-.08 
-.16 
.30 
.26 
.20 
.26 
-.70** 
-.42'* 
-.41** 
-.44** 
-.03 
-.18 
-. 16 
— » 14 
Ilium fat -.40* -.40 -.41 -.31 -.13 -.04 .36 -.44** -.25* 
Ilium lean .10 .40 .56* .04 .33 .47 .36 .36** .32** 
Bon pula fat — « .14 -.2QQ -.23 -.67* -.36 .02 .59 -.40**b -.IPC 
Scapula lean 1°6 122d_ .63*_ .44 _ 18 -.02 _.lie .22*? 
d.f. 23 22 13 11 9 8 5 103 97 
aa.f. = 21 
bd.f. = 102 
°d.f. = 96 
dd.f. = 21 
ed.f. r 102 
fa.f. = 96 
*Indicates significance beyond the 5f<> level 
**lnctioatoH significance beyond the 1"4 level 
Table 14* Correlations betv/eon loin eye area at the 10th rib and other 
carcass characteristics 
Characteristic PC D H T B Y L Total 
Intra-
breed 
Carcass backfat 
Av. of six 
Av. of eight 
-.34 
-.33 
.05 -
.04 -
.60* 
.59* : :U*  
.20 
.34 
.10 
. 16 
.33 
.37 
-.30** 
-.31** 
-.16 
-.15 
Carcass length .08 -.15 -.28 .54 -.32 —. 38 — .24 .13 -.09 
Loin eye aroa 
Last rib .66** . 87** .77** .85** e 77** .85** .47 .87** .77** 
"Jo loon cuts .38 .52** .67** .71** . f'.O .18 .34 .57** .42** 
% fat cuts -.12 -.66**-% 61* -.68* -.34 .09 .25 -.50** -.30"* 
d.f. 23 22 13 11 9 8 5 103 97 
*Indicates significance beyond the 5% level 
**Indicates significance beyond the 1% level 
Tabla 15. Correlations between loin eye area at the la.it rib and live-hog 
probe measurements 
Intra-
Keasurements PO D H T B Y L Total breed 
Backfat 
Behind shoulder 
Middle back 
Middle loin 
.Av, three probes 
-.13 
-.27, 
-.44* 
-.34 
-.24 
• 16 
-.29 
-.20 
-.24 
-.21 
-.30 
-.30 
-.51 
-.42 
-.30 
-.48 
.38 
-.41 
.13 
.02 
-.19 
-.22 
.12 
-.14 
.38 
.69 
.47 
.52 
-.38** 
-.40** 
-.41** 
-.46** 
— » l6 
—. l8 
-.17. 
-.20* 
Ilium fat -.14 -.40 
-.33 -.04 -.23 -.32 .70 -.37** -.20* 
Ilium lean — .26 .21 .49 —. l8 .30 .64* -.09 .18 . 14 
Scapula fat 
-.17 -.20® .00 -.50 -.36 
-.12 .56 _ ^9**b -.18° 
Scapula lean .02 .17* .0(1 .41 .28 -.19 -,27 .04e .14? 
d.f. 22 22 13 11 9 8 5 103 97 
ad.f. = 21 
bd.f. = 102 
°d.f. = 
dd.f. = 21 
ed.f. = 102 
fd.f. - 96 
"'indicates significance beyond the 5% level 
""^Indicates significance beyond the 1% level 
Table 16. Correlations between loin eye area at the last rib and other 
carcass characteristics 
Characteristic PC D H •T B Y L Total 
Intra­
breed 
Carcass backfat 
Av. of six 
Av. of eight i 
i 
V4
VM
 
^
 o
 
"
N -
0
 o
 
1 
1 
<3
-^
-
ro
.
Kx 
1 
1 
-.19 
-.21 
.24 
.23 o
 o
 
c
o
c
^
 
.58 
. 61 
-.24* 
-.29** 
-.09 
-.10 
Carcass length .15 -.15 -.02 .30 — » l6 —. 12 — .22 .13 .02 
Loin oyo oron 
10th rib .0?** .85*4 < ^ rjrji<'4 , ,85** .47 ,87** rj rj ** 
% lean cuts .56** .54** .39 .55 .54 .21 -.78* .58*» .43^* 
'/« fat cuts 
-.49* -.76** -.50 -.48 -.42 .12 . 65 -.50** 
-.37** 
d.f. 25 22 12 11 9 8 5 103 97 
* Indicates significance beyond the 57» level 
^Indicates significance beyond the 1% level 
DISCUSSION 
Indicators of Percent lean Cuts 
The oresent results indicate that age at slaughter 
has little, if any, effect upon percent lean cuts when pigs 
are fed the same ration and are slaughtered within a reason­
ably narrow range in live weight. The intrabreed correla­
tion of .03 between age at slaughter and percent lean cuts 
was not statistically significant. Age at slaughter is an 
exact measure of rate of gain when animals are equal in age 
and weight at the beginning of a test period and are slaugh­
tered at a constant live weight. Differences in birth weights 
were disregarded in the present study and slaughtering only 
once a week allowed the slaughter weight to vary. The 
intrabreed standard deviation for slaughter weight was 5.6 
pounds. Thus age at slaughter was an approximate measure 
of rate of gain. Dickerson (194-7) and Blackmore (1953) 
found slightly negative correlations between average daily 
gain and percent lean cuts. Their pigs were started on test 
after weaning and the average daily gains were computed by 
dividing the difference between the slaughter weight and 
the beginning weight by the number of days required to reach 
slaughter weight. Douce (1954) reported a slightly positive 
correlation between average daily gain and percent lean 
cuts. The average daily gain wae computed by dividing the 
slaughter weight by age at slaughter. Birth weight was 
disregarded. 
The intrabreed correlation between, condition score 
and percent le%i cuts of -.25 indicates that the fetter 
niRs were being scored hiaher, altliough the relation was 
not close. Phillips &z al, {1959) and Bogart et al. (1940s) 
found live scores to have relatively small value in predict­
ing percentage yield of individual cuts. Bratzler and Llar-
gerum ( 1955) reported lov; correlations between judges1 es­
timates of yield of the preferred cuts and the actual yield. 
Thus experienced animal husbandmen have not been able to 
predict carcass characteristics with a high degree of accur­
acy by the use of scoring techniques. 
Measurements of body dimensions apparently have small 
value for predicting carcass merit as measured by percent 
lean cuts or percentage primal cuts. Correlations between 
tape measurements of body dimensions and percent lean cuts 
were low. The tape neasûrements of the circumference of 
the chest and of the circumference of the middle had essen­
tially the same low accuracy as condition score in predicting 
percent lean cuts. Zs~zer e_t al. ( 1950) reported low correl­
ations between caliper measurements of body dimensions and 
percentage primal cuts. 
The intrabreed correlation of .20 between iowl circun-
ference and percent leer cuts is surprising since the cess-
4o 
ureusnt of jowl circumference rag takon because Isrre jowls 
generally are believed to indicate fatness qnc, "^erce, 9 
low percent lesn cuts. The correlation aor,roaches ststis-
tical significance. However, the measurement may not have 
measured largeness of jowl as observed by breeders when pigs 
are standing naturally and are not restrained by a catcher. 
The present results substantiate earlier conclusions 
that the average of three backfat probes is a very useful 
indicator of percent lean cuts. The average of three backfat 
probes was the most accurate single indicator of percent 
lean cuts among all measurements on live pigs and also among 
all measurements on the carcass. 
The probe behind the shoulder was definitely the poorest 
individual backfat probe. Hazel and Kline (1952) reported 
that the site behind the shoulder was the most accurate 
single indicator of percentage prima1 cuts. However, 
Zobriskey et al. (1954) and Hetzer et al. ( 1956) reported 
that the probe behind the shoulder was the least accurate 
indicator of percentage primal cuts. Penetration of the 
false lean in this region on some pigs and failure to pene­
trate the false lean on other pigs is a possible source of 
error that would lower the correlation between the probe 
reading and yield of lean cuts or primal cuts as compared 
with that which would result from probing consistently to 
the false lean or probing consistently through the false 
lean. T'nis source of error checked in a leter experi­
ment where on sizteen out of fifty hogs the writer did probe 
through the false lean when he believed he ivas probing only 
to the false lean. 
The ilium fat probe appears to be a useful probe and 
merits further study. Hazel and Kline (1953) reported that 
percent lean cuts was correlated more closely with the probe 
at the top of the han than with the probe at the niddle of 
the back. 
Among probe measurements for fatness the scapula fat 
probe was least accurate as an indicator of percent lean 
cuts in the present study as well as in that reported by 
Hazel and Kline (1953). The largest correlations between 
scapula fat probe and percent lean cuts were obtained with­
in the Taciworth, Yorkshire, and Landrace breeds. This may 
have been due to sampling error, but during collection of 
the data we observed that the location of the reference 
point, tuber spinae, for the probing site was detected more 
confidently on pigs in the breeds which seemingly had flat­
ter shoulders. 
The probe measurements of leanness had little value 
as indicators of -srcent lean cuts. Location of probing 
so 
sites vas highly subjective ana errors in measuring in­
cluded errors in pick probing as well as errors in meas­
uring fatness at the sites. Because sone nigs manifested 
extreme discomfort v/hen the pick probe reached the surface 
of the bone, the use of the pick probe probably v;culc not 
be accepted readily by breeders unless unusually high cor­
relations between the lean measurements and carcass merit 
v.'ere demonstrated. 
Correlations between percent lean cuts and other car­
cass characteristics were similar to those correlations re­
ported in earlier investigations. Average of the six back-
fat measurements on the carcass was essentially as useful 
in predicting percent lean cuts as was an average of the 
eight baekfat measurements on the carcass. The eight back-
fat measurements on the carcass were composed of the six 
baekfat measurements and two measurements at the seventh 
thoracic vertebra. In agreement with the findings of Kline 
and Hazel (1955) area of loin eye at the tenth and at the 
last rib viere ecu a lly useful as indicators of percent lean 
cuts. The intrabreed correlation of .25 between carcass 
length and percent lean cuts indicates that breeders should 
not place large emphasis on length as an indicator of car­
cass leanness. 
The usefulness of combinations of carcass bsckfat thick-
hi 
ness, loin eye area, ? no. carcass length in yrec let iny oer-
oent lean cuts, should be of psrtioulgr interest to persons 
interested or participating In the aieat-tyoe certification 
programs of the purebred swine associations. The multiple 
correlation of *-667 for percent lean cuts as dependent on 
the carcass traits measured in the certification programs 
was only slightly smaller than the multiple correlation of 
.700 involving the average of eight rather than the average 
of six carcass baekfat measurements, loin eye area at the 
last rib rather than at the 10th rib, and length as meas­
ured in the program. Carcass length contributed little to 
the last mentioned multiple correlation since the multiple 
correlation was .697 when length was omitted and the inde­
pendent variables were only the loin eye area at the last 
rib and the average of eight carcass baekfat measurements. 
Thus, requirements for carcass length in the certification 
program may not be necessary and, indeed, may prevent 
certifying the litter mates and sires of some high yielding 
barrows. 
Probe measurements of fatness might be used to indi­
cate percent lean cuts in the swine certification programs, 
when percent lean cuts was the dependent variable and the 
independent variables were the average of three baekfat 
probes end the ilium fat probe, the multiple correlation 
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xv a s .738. Tils is 2 cruelly a larger correlation than those 
obtained "'.'hen combinations of carcass traits t?ere used es 
indicators cr percent lean cuts. 
Indicators of Percent Fat Cuts 
The measurement s that were useful indicators of percent 
lean cuts were also useful indicators of percent fat cuts. 
In fact, probe measurements of fatness and baekfat measure­
ments on the carcass tended to reflect differences in per­
cent fat cuts more accurately than differences in percent 
lean cuts. This is to be expected because the probes were 
direct measurements of thickness of fat and indirect meas­
urements of leanness. 
The average of three probe measurements of baekfat 
thickness was the most useful single indicator of percent 
fat cuts among all live and carcass measurements. Individ­
ual baekfat thickness probes were also very useful. Among 
the other live animal measurements, circumference at the 
middle, fat probe at the ilium, and fat probe at the scap­
ula were intermediate in value. The remaining live animal 
measurements had only slight or no value in predicting per­
cent fat cuts. 
Indicators of Loin Bye .-.re a s 
The loir intrabreed correlations between probe meas­
urements and loin eye areas in the present study indicate 
s'j 
that probe measurements are of little value es indicators 
of loin eye areas, rhe correlation between average of 
three baekfat probes and loin eye areas at the tenth rib, 
-.14, is much lower than the correlation, -.58, reported 
by Pearson et al. ( 1956c). The last named workers did not 
state whether their correlation v;as computed intra breed or 
"without regard to breed. In the present study the intrabreed 
correlation of -.20 between average of three baekfat probes 
and loin eye area at the last rib more nearly agrees with 
the correlation, -.26, computed by De Pape and ïihatley (1956 ) 
than v/ith the correlation, -.442, reported by Hazel and 
Kline ( 1952). Correlations in the last two studies cited 
involved loin eye area at the last rib and were computed 
intrabreed. 
Baekfat probe measurements were as useful as indica­
tors of loin eye area as were carcass baekfat measurements 
and carcass length. Hazel and Kline (1952; and De Pape 
and ï'hatley (1956) also found probe measurements to be as 
useful as carcass baekfat measurements as indicators of 
loin eye area at the last rib. 
The ilium fat probe via s a better indicator of loin eye 
area at the tenth and lest rib than -ere individual baekfat 
probes. This result was surprising since the ilium fat 
probing site •'.•ssÊrther from the positions vfhere the loin 
CÀ 
eye areas —ere measured than were the baekfat probing 
sites, perhaps fat is distributee core evenly in the re-
Tlo- "<here the ilium fat probe was taken than it is over 
the lon^issimus dorsi. This would -ska the error due to 
variation in the probing site at the ilium less than the 
error in baekfat probing where depth of fat over the loin 
eye may vary according to the distances from the midline 
of the body. 
Correlations between measurements of leanness on the 
live hog and loin eye area at the tenth rib were statisti­
cally significant but are too low to be of practical sig­
nificance. 
Indicator of Carcass Length 
The correlation of .49 between body length and carcass 
length is very similar to the correlation of .52 reported 
by Bogart est al. ( 1940a) who measured body length with a 
caliper. 
Indicator of Carcass lackfat Thickness 
The average of three backfat probe measurements was 
very useful as an indicator of average carcass baekfat 
measurements. The intrabreed correlation between the aver-
ags tf three baekfat probe measurements and the average of 
eight baekfat measurements on the carcass, was .72, in 
y y 
?gree:ient :vith correlations between backfit probe nessure-
nents and carcass bocxfat -.iseaureseats, reported by other 
workers .is follows: "szel and Kline (1952), .31; De Pope 
end ."h?tley (1956), .69; and Kstzer et si. (1956), .72. 
A reasonable and practical goal in breeding for im­
provement of pork carcasses is to increase the percentage 
of swine that profitably produce packer style carcasses 
yielding 50 to 53 percent lean cuts. Progress in increas­
ing percent lean cuts depends to an important extent upon 
the accuracy which swine breeders can attain in selecting 
breeding stock. Traditionally, swine breeders in the United 
States have relied heavily upon visual appraisal of details 
of conformation in making selections. Recently, some breed­
ers have begun to base selections in part upon probe meas­
urements of baekfat thickness. Another possibility is that 
of selecting animals on the basis of the carcass character­
istics of their relatives in the neat-type certification 
programs which the purebred sv/Lne associations sponsor. In 
the meat-type certification programs two market weight pigs, 
less than l80 days old, from each litter meeting Production 
Registry requirements are slaughtered at approved slaughter 
plants. If both pigs meet carcass standards for baekfat 
thickness, length, and area cf loin eye at the tenth rib, 
the litter is certified. Boars that sire five certified lit­
ters are called certified sires. 
-he present study shows ~ha~ baekfat thickness probes 
and fst thickness probe at the ilium are considerably more 
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accurate indicators of percent lean cuts than are the other 
live aninal aeasurexeats: at slaughter, condition score, 
jowl circumference, body measurements, probe measurements of 
fatness over the sccpula, and moasurements of lean thickness 
over the scapula and ilium. Therefore, breeders should se­
lect replacements, at or near market weight, on the basis 
of each pig's ov/n baekfat probe, Possibly ilium fat thick­
ness mould also be useful here. This would require break­
ing away from the traditional visual appraisal of fatness 
and details of conformation commonly believed to be closely 
associated with fatness and leanness of carcasses. Certain 
details of conformation may need some emphasis because they 
reflect structural soundness but it seems evident that probe 
measurements far exceed other live-hog methods of evaluating 
leanness. Host breeders would select also for large prolif­
icacy and fast growth rate. 
A reappraisal of carcass length requirements in the 
meat-type certification programs is needed. The results in 
the present study and in other studies show length only 
slightly related to percent lean cuts. Perhaps length was 
incorporated into the requirements for certification because 
breeders believed length was related to prolificacy and 
growth rate. However, prolificacy and growth rate are mess-
4 n +• o " v»z> ->n n ^ ^  4 y~,+- A î rsrt 1 ncî An n"P 1 «O n ."-"T *•-
cuirements appears unrealistic because of the low relation 
of length to carcass .%9&ilness as measured by percent leon 
cuts. -
The expected generic gsin per generation when selecting 
for 8 single trait A, .-rich. as baekfat thickness v/hich can 
be measured directly on prospective breeding animals, is 
A " " "A ( ^3 - ^  ) (1) 
v;here G» is the heritsc-ili"*.' of trait A, Aq is the nheno-£i v 7 O 
typlc mean of those selected, and A is the phenotypic mean 
of the population from allien selections are made. If selec­
tion is wholly for A without regard to other characters and 
if A is distributed ncmslly, the selection differential 
( Jg - A ) can be written _z_^A where b is the fraction 
b 
of the population saved for breeding and z is the height of 
the normal curve at the calling point above which h of the 
population lies. Values for are given in tabular form 
b 
or can be computed fro- any table that gives the ordinates 
of the normal curve and z:.e areas that they subtend. The 
slightly smaller selection differentials expected for pop­
ulations of two to fif-y individuals may be calculated from 
Table 20 of Fisher and Tstes (1953). 
To illustrate the decrease in baekfat thickness to be 
expected under the extreme condition that selection Is based 
wholly on baekfat thickness and the entire breeding herd is 
reniaced by their nro~en~ esc-r: -rear, assume a tv/entv sow, 
one sire herd in which selections are made among eighty 
boar and eighty gilt offspring. For the boar replacement 
z will be -2.600; for the gilt replacements it will be 
b 
-1.271 and it will average -1.936. If the phenotypic stand­
ard deviation of the average of three baekfat probes is .39 
centimeters, as was the intrabreed value in the present 
data, and the heritability of the average of three baekfat 
probes is forty percent, the average of the four heritabil­
ity estimates reported by Hetzer and Zeller (1936), the de­
crease expected per generation in average baekfat thickness 
in this hypothetical case will be (.40) (-1.936) (.39) = -.30 
centimeters, or -.12 inches. In actual practice the decrease 
in baekfat thickness will vary from herd to herd in so far 
as the heritability and the selection differential differ 
from herd to herd. 
Hetzer (1957) reported that the Agricultural Research 
Center at Beltsville, Maryland, started selecting in a high 
and low direction for probe baekfat thickness from a common 
population in 1954» Baekfat thickness was measured at 175 
pounds. The average baekfat thickness of the foundation 
population was 1.50 inches. After two generations of selec­
tion, the high line averaged I.65 inches while the low line 
averaged 1.46 inches. The decrease in baekfat thickness 
59b 
of .02 inches each generation within the low line is 
considerably less than the decrease, -.12 inches, esti­
mated in the above exaaple. This difference may be part­
ly explained by the difference in magnitude of the selec­
tion differentials. The selection differential used in 
the example was .30 inches while the selection differen­
tials within the low line were .10 inches in the first gen­
eration and .14 inches in the second generation. The 
heritability of baekfat thickness within the low line was 
apparently less than one-half as large as the heritability 
figure used in the example. 
Most breeders will select for several traits, rather 
than for baekfat thickness alone. Traits selected under 
farm conditions usually will include large litter size, 
freedom from structural unsoundness, and rapid growth rate, 
as well as low baekfat probe. The relative emphasis which 
should be placed on each of these traits in order to at­
tain maximum genetic improvement should be determined. 
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The effect of selecting simultaneously for several 
characteristics has been computed by "Hazel and Lush (1942). 
Selection for a total score based on n equally important 
uncorrected traits is fn times as efficient as tandem se­
lection for the same traits, one at s time. The progress 
made per generation in any one trait by the total score method 
is only 1 times as much as if selection were directed at 
JïT 
that trait alone. About four traits would deserve some em­
phasis in most practical breeding programs. Although none of 
them might merit as much attention as baekfat and all might 
not be independent it seems logical that a reasonable esti­
mate of progress in changing baekfat thickness would be about 
one-half of that when selecting for baekfat alone. Thus if 
selection for bsekfst thickness alone would be expected to 
decrease baekfat thickness .12 inches, the decrease expected 
in baekfat thickness when it and three other traits are se­
lected would be .06 inches. 
Changes in baekfat thickness will be accompanied by 
simultaneous changes in traits with which baekfat thick­
ness is correlated genetically. Fredeen (1953) showed the 
expected genetic change per generation in trait when se­
lection is based solely on trait A, to be 
Zs:_ (b_) 
= G, = (2) 
L U- -
where r,-T is the renetic correlation between . lu. .1 . 
and (3Â are the genetic standard deviations of these 
6 fe 
traits. Since is C^'E , formule \2) may be written 
" jGÂ JL . (3) 
b ^ 
Therefore, in order to know certainly the changes in other 
traits which would result from selection on probe measure­
ments of fatness, research workers must know the genetic cor­
relations between the probe measurements of fatness and those 
traits. 
The present study indicates that a combination of the 
average of three baekfat probe measurements and the ilium fat 
probe is as accurate an indicator of percent lean cuts as 
the combination of carcass characteristics measured in the 
certification program. Therefore, from the standpoint of se­
lecting for percent lean cuts, breeders could spare themselves 
the expense and labor involved in obtaining these carcass 
measurements by relying on the rapid, inexpensive measurement 
of fat thickness on live animals. 
by 
Breeders could obtain percent lean cuts on each slaugh­
tered ?ir, thereby increasing the cost of the Droyraa. Frede 
(1953) lisses the expected renetic chenue in e cercess cherac 
teristic when individuals are selected on the average of th 
carcass measurements of n full sibs as 
n 
3 / nl-I / (n / 1} % (4-) 
__ 
vihere G% is the heritability of trait X, z1 0% is the selec-
b 
tion differential for trait %, g is the relationship between 
full sibs, n is the number of full sibs tested, S is the 
fraction of the total variance resulting from non-genio dif­
ferences between litter mates, and K is the fraction of the 
total variance resulting from non-genic differences between 
litters. Dickerson (194-7) listed for percent lean cuts (not 
including the Boston butt) the values .29, .01, and .70 for 
G. IÎ, and 2. respectively. Fredeen (1953) presented for 
percent ham the values .507, .071, and .422 for G, H, and 2 
respectively. His values of G. 11, and - for percent shoulder 
•were .377, . OyO, and .533, respectively. 
A comparison of the increase in percent lean cuts ex­
pected per generation under two bases of selection, (1) se­
lection of individuals based entirely on average percent 
lean cuts of full sibs and (2) selection of individuals based 
solely on "heir own baekfat probe, is of interest. The com-
-stive effectiveness of the two hase: of selection i: 
ratio between f omuls (4) end fornuln (3). 
Am_ -
ZU 
Gy_zl 0":: 
* b 
n 
2 / nil / (n/l) Crx 
(5) 
^
rA —5— ?yji 
b 
-2-, Since G-r is (f X , formula (5) fis y be written 
a 
2t 
n 
Azz _ J5x b i )jz / ti,! / (6) ^ = 
& A ™iT r' 
Consider a twenty sow, one sire herd in which eight 
pigs per litter are raised to market weight and the percent 
lean cuts is determined for two barrows per litter. One 
boar and twenty gilts are selected solely on sib performance 
to replace the original stock. Since a boar from the best 
litter and the gilts in the top five litters are retained, 
the population size is equivalent to the number of tested lit­
ters . in this case twenty. For the boar replacement, z1 
b 
will be 1.8?0; for the gilt replacements it will be 1.216, and 
it will average 1.543. Consider the same herd, but none of 
the males are castrated. One boar and 20 gilts are selected 
solely on the basis of their own live backfet thickness probe 
64 
nee sûrements. The copulation size is 30 for each sex. For 
the boar replacement, —=:— will be -2.600: for the fzilt 
D 
replacements it will be -1.271 and will average -1.956. 
The genetic correlations between backfot probe and per-
cent lean cuts at which the two bases of selection would be 
equally effective for increasing percent lean cuts at vary­
ing "alues of heritability of percent lean cuts ( QjJ , her­
itability of baekfat probe (G^), and the fraction of the 
total variance resulting fron non-genic differences between 
litters ill) are listed in Table 17. Estimates of the genetic 
Table 17. Genetic correlations between baekfat probe and 
percent lean cuts at which sib testing and in­
dividual selection would be equally effective 
for increasing percent lean cuts 
Percent lean cuts ' Heritability of baekfat probe 
Heritability H .2 .5 .4 .5 
.2 0 
.10 
-.557 
-.514 
-.459 
-.420 
-.580 
-.564 
-.540 
-.525 
.3 0 
.10 
-.644 
-.617 
-.526 
-.504 
-.455 
-.437 
-.407 
-.390 
.4 1 
.10 
-.728 
-.699 
-.594 
-.571 
-.514 
—. 494 
-.460 
-.442 
.5 0 
.10 
-.797 
-.767 
-.651 
-.626 
-.564 
-.542 
-.504 
-.423 
correlation between back fat probe and percent lean cuts are 
nc~ available. However, ble assumption is 
censtlc correlation betw een backfa t orobe and nerce nt lean 
6% 
cuts should be similar to the genetic correlation between 
cercszs baekfat thicknoss gnd pcrcont loan cuts. ;.stl._atas 
oi' ^onetic correlation between carcass byckfst thickness 
and percent lecn cuts ere -1.15 by Anderson (1954) 5nd -2.6k 
by De 'Pane 11954). The nethod of confutation used by those 
workers permitted genetic correlations to fell outside the 
range /l.O to -1.0 due to chance. In soite of their high 
sampling errors, the estimates indicate that carcass beck-
fat and percent lean cuts are strongly correlated in a neg­
ative genetic .manner. 
On the basis of current knowledge, heritabilities of 
baekfat probe and percent lean cuts probably are within the 
range, .2 to .5» listed in Table 17. The fraction of the 
total variance in percent lean cuts resulting from non-genie 
differences between litters may be assumed to lie within the 
range, 0 and .10, on the basis of the value of .01 for per­
cent lean cuts (not including Boston butt) reported by 
Dickerson (1947) and the values listed by Fredeen (1953) of 
.071 for percent ham and .090 for percent shoulder. 
it values of negative genetic correlations larger in 
absolute magnitude than those listed in Table 17, selection 
on the basis of baekfat probe would be more effective than 
selection on the percent lean cuts of two full sibs. ~ver. 
v. it h genetic correlations somewhat lower than those listed 
in Table 17, selection on the "oasis of the baekfat probe 
D O  â  
would still have considerable value. Swine can be probed 
ruickly snc inexpensively. :,:nny breeders would be reluctant 
to obtain percent le?r cuts because of the tine, cost and 
labor involved in transporting anirmls to slaughter plants, 
loss of prospective breeding animals via slaughter, and the 
other costs of obtaining the carcass information. 
Many questions concerning the optimum amount of back-
fat thickness from the standpoints of production traits and 
of carcass traits need to be answered. A certain minimum 
amount of external fat may be necessary for maximum produc­
tivity or even survival of swine under farm conditions dur­
ing extremely cold weather. Genetic antagonisms may exist 
between some production traits and carcass traits. Studies 
by Dickerson (1957) and Anderson (1954) suggested existence 
of a negative genetic correlation between fatness and ef­
ficiency of feed utilization. The fatter pigs were more 
efficient. ' Dickerson (1947) reported positive genetic cor­
relations between rate of gain and measurements of fatness. 
The general effect of genetic antagonism between two de­
sirable traits is to £iake selection less effective for each 
of them. Analyses of the large quantity of data collected 
at testing stations during recent years should contribute 
largely to the knowledge of the genetic relationships that 
do exist among production traits and carcass traits. 
bob 
More studies of the relationship between baekfat thick­
ness and carcass quality need to be conducted, '--hat are 
the relationships of baekfat thickness with marbling, firm­
ness, and texture of the retail cuts? Marked deterioration 
of Quality when baekfat thickness is decreased past a cer­
tain amount nay determine the ultimate limit of baekfat thick­
ness which is desirable. 
un 
SUljIARY 
The main purpose of this study was to examine relation­
ships between carcass characteristics and previously untested 
probe measurements of muscle thickness over the ilium and 
scapula on live pigs. The inclusion in the study of pre­
viously untested fat probes at the muscle probing sites, pre­
viously untested circumference of jowl, and other previous­
ly tested live animal measurements — age at slaughter, con­
dition score, body measurements, and probes of baekfat thick­
ness — permitted comparisons among many live animal measure­
ments as indicators of carcass characteristics, Comparisons 
between live animal measurements and carcass measurements as 
indicators of the carcass characteristics, percent lean cuts 
and percent fat cuts, were also made. 
Data were gathered on 105 purebred barrows at the Iowa 
Agricultural Experiment Station in the fall of 1955. These 
pigs constituted samples of barrows by several sires within 
each of the seven breeds, Poland China, Duroc, Hampshire, 
Tamworth, Berkshire, Yorkshire, and Landrace. The barrows 
were raised at the lîapier swine breeding farm and slaugh­
tered at the Meats Laboratory on the campus. 
The intrabreed correlations of percent lean cuts with 
age at slaughter, body length, flank circumference, jowl cir-
conference, ilium lean and scapula lean were not statisti-
cally significant, /)ithou[h intrabreed correlations of per-
cent lean cuts with condition score, circumference of the 
middle, circumference at the chest, and fat probe at the 
scapula were statistically significant, they were not large 
enough to be very useful in selecting breeding stock. 
Probe measurements of baekfat and ilium, fat were more 
closely correlated with percent lean cuts than were other 
live animal measurements. Use of these probe measurements 
of fatness in selecting replacements for leanness, rather 
than use of visual appraisal of condition and details of con­
formation commonly but erroneously believed highly related 
to carcass leanness, is recommended. 
A combination of average of three baekfat probes and 
the ilium fat probe indicated percent lean cuts and percent 
fat cuts slightly more accurately than did a combination of 
the carcass characteristics, length, average of eight car­
cass baekfat measurements and loin eye area at the last rib. 
This indicates that these probe measurements of fatness 
might be used rather than the carcass measurements now used 
in the certification nrozram of the ourebred swine associa-
curst s s is 5 le indicators of percent: fat cuts. Circumference 
of the middle, iliuz fat probe and sea aula fat probe v/ere 
intermediate in value for predicting percent fat cuts. 
.»1 though intrabreed correlations of percent fat cuts with 
condition score, flank circumference, and chest circumfer­
ence were statistically significant, they were not large 
enough to be very useful in selecting breeding stock. Intra­
breed correlations of percent fat cuts with age at slaughter, 
body length, and jowl circumference were small and not statis­
tically significant. 
All intrabreed correlations between area of loin eye 
and probe measurements of fatness and leanness were low and 
some were not statistically significant, indicating that 
probe measurements would be of little value in selecting 
breeding stock for large area of loin eye. The carcass 
characteristics — length, average of six and average of 
eight carcass baekfat measurements — were not significantly 
correlated on an intrabreed basis with loin eye area at 
either the 10th or last rib. 
The intrabreed correlation between body length and car­
cass length was .49, indicating the body length measurement 
to be of some value in measuring carcass length. However,the 
desirability of selecting for carcass length to improve per-
cent lean cuts is questionable on the basis of results in this 
7n 
end. other studies showing carcsss length to be only slight­
ly related to percent lean cuts. 
The intrsbraed correlation between average of three 
bsckfat probes and average of eight carcass bscsfnt messure-
ments was .72, in agreement with results in other studies 
that baekfat probe measurements are closely correlated with 
carcass baekfat measurements. 
in estimate of the genetic improvement expected from 
selection for baekfat thickness alone, assuming heritability 
of 40 percent for probe measurements of baekfat thickness, 
indicated that probe baekfat thickness could be decreased 
about .12 inches per generation. Since about four character­
istics are likely to receive some attention in a practical 
breeding program, the rate of change in baekfat thickness 
was estimated to be about .06 inches per generation. 
à theoretical comparison of the efficiency of selecting 
on the percent lean cuts of two sibs and direct selection 
on the basis of an individualT s own baekfat probe was made. 
Genetic correlations between baekfat probe and percent lean 
cuts at which sib testing and individual selection would be 
equally effective for increasing percent lean cuts at vari­
ous levels of heritability of the two traits are presented. 
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